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Table 3 
MOTOR VEHICLE CRASH DATA SUMMARY a 
 

 
 
 

River Road/ 
Minuteman Road/ 

Shattuck Road 
 
Traffic Control Typeb 

 
Year: 

2014 
2015 
2016 
2017 
2018 
Total 

 
TS 

 
 

1 
0 
0 
1 
1 
3 

 
Average 
Ratec 

MassDOT Crash Rated 

Significante 

 
0.60 
0.06 

0.78/0.73 
No 

 
Type: 

Angle 
Rear-End 
Head-On 
Sideswipe 
Fixed Object 
Other 
Total 

 
 

0 
2 
0 
0 
1 
0 
3 

 
Conditions: 

Clear 
Cloudy 
Snow/Ice 
rain 
Unknown 
Total 

 
 

3 
0 
0 
0 
0 
3 

 
Lighting: 

Daylight 
Dawn/Dusk 
Dark (lit) 
Dark (unlit) 
Unknown 
Total 

 
 

3 
0 
0 
0 
0 
0 

 
Day of Week: 

Monday through Friday 
Saturday 
Sunday 
Total 

 
 

3 
0 
0 
3 

 
Severity: 

Property Damage Only 
Personal Injury 
Fatality 
Unknown 
Total 

 

 
 

2 
1 
0 
0 
3 
 

aSource: MassDOT Safety Management/Traffic Operations Unit records, 2014 
through 2018. 

bTraffic Control Type: U = unsignalized; TS = traffic signal. 
cCrash rate per million vehicles entering the intersection. 
dStatewide/District crash rate. 
eThe intersection crash rate is significant if it is found to exceed the MassDOT 

statewide and/or District crash rate for the MassDOT Highway Division District 
in which the Project is located (District 4). 
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Table 5 
SIGNALIZED INTERSECTION LEVEL -OF-SERVICE AND VEHICLE QUEUE SUMMARY  
 

 
 

2022 Existing 2029 No-Build 2029 Build 

Signalized Intersection/Peak Hour/Movement V/Ca Delayb LOSc 
Queued 

Avg./95th  V/C Delay LOS 
Queue 

Avg./95th V/C Delay LOS 
Queue 

Avg./95th 
 
River Road at Minuteman Road and Shattuck Road 
 Weekday Morning: 
  Shattuck Road NB LT/TH 
  Shattuck Road NB RT 
  Minuteman Road SB LT 
  Minuteman Road SB LT/TH 
  Minuteman Road SB RT 
  River Road EB LT 
  River Road EB TH/RT 
  River Road WB LT 
  River Road WB TH 
  River Road WB RT 
  Overall 
 Weekday Evening: 
  Shattuck Road NB LT/TH 
  Shattuck Road NB RT 
  Minuteman Road SB LT 
  Minuteman Road SB LT/TH 
  Minuteman Road SB RT 
  River Road EB LT 
  River Road EB TH/RT 
  River Road WB LT 
  River Road WB TH 
  River Road WB RT 
  Overall 

 
 
 

0.22 
0.03 
0.33 
0.34 
0.02 
0.43 
0.30 
0.75 
0.55 
0.55 

-- 
 

0.56 
0.80 
0.94 
0.94 
0.04 
0.33 
0.98 
0.13 
0.54 
0.05 

-- 

 
 
 

34.9 
34.0 
34.8 
34.8 
0.0 

36.2 
17.9 
28.8 
10.0 
0.1 

14.6 
 

35.8 
30.6 
53.2 
53.5 
0.0 

39.3 
58.6 
17.4 
20.3 
0.1 

41.4 

 
 
 

C 
C 
C 
C 
A 
D 
B 
C 
B 
A 
B 
 

D 
C 
D 
D 
A 
D 
E 
B 
C 
A 
D 

 
 
 

1/1 
0/0 
1/2 
1/2 
0/0 
1/3 
3/5 
5/6 
7/9 
0/0 

-- 
 

2/3 
8/8 

10/17 
10/17 

0/0 
1/1 

8/12 
1/1 

5/13 
0/0 

-- 
 

 
 
 

0.29 
0.07 
0.44 
0.45 
0.02 
0.52 
0.44 
0.80 
0.79 
0.73 

-- 
 

0.57 
0.76 
1.18 
1.18 
0.07 
0.36 
1.01 
0.34 
0.71 
0.09 

-- 

 
 
 

33.6 
32.4 
34.8 
34.9 
0.0 

34.5 
22.5 
27.2 
15.5 
0.3 

16.3 
 

36.1 
29.2 

>80.0 
>80.0 

0.1 
38.0 
65.2 
20.9 
27.9 
0.1 

66.0 

 
 
 

C 
C 
C 
C 
A 
C 
C 
C 
B 
A 
B 
 

D 
C 
F 
F 
A 
D 
E 
C 
C 
A 
E 

 
 
 

1/2 
0/1 
2/3 
2/3 
0/0 
2/4 
4/7 
7/7 

10/16 
1/1 

-- 
 

2/3 
7/10 

16/24 
16/24 

0/0 
1/2 

9/14 
2/3 

8/18 
0/0 

-- 

 
 
 

0.29 
0.07 
0.44 
0.45 
0.02 
0.52 
0.44 
0.80 
0.79 
0.73 

-- 
 

0.57 
0.76 
1.18 
1.18 
0.07 
0.36 
1.01 
0.34 
0.71 
0.09 

-- 

 
 
 

33.6 
32.4 
34.8 
34.9 
0.0 

34.5 
22.5 
27.2 
15.5 
0.3 

16.3 
 

36.1 
29.2 

>80.0 
>80.0 

0.1 
38.0 
65.2 
20.9 
27.9 
0.1 

66.0 

 
 
 

C 
C 
C 
C 
A 
C 
C 
C 
B 
A 
B 
 

D 
C 
F 
F 
A 
D 
E 
C 
C 
A 
E 

 
 
 

1/2 
0/1 
2/3 
2/3 
0/0 
2/4 
4/7 
7/7 

10/16 
1/1 

-- 
 

2/3 
7/10 

16/24 
16/24 

0/0 
1/2 

9/14 
2/3 

8/18 
0/0 

-- 

aVolume-to-capacity ratio. 
bControl (signal) delay per vehicle in seconds. 
cLevel-of-Service. 
dQueue length in vehicles. 
EB = eastbound; WB = westbound; NB = northbound; SB = southbound; LT = left-turning movements; TH = through movements; RT = right-turning movements. 
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AUTOMATIC TRAFFIC RECORDER COUNT DATA 
  





Page 2 
 
Location  : River Road
Location  : West of Site Driveway
City/State: Andover, MA

 
 
 

7613VOL1
 
 
 
 
 

Accurate Counts
978-664-2565

 
Start 11/3/2017 EB Hour Totals WB Hour Totals Combined Totals
Time Fri Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 6 54 10 52
12:15 5 74 5 62
12:30 2 65 6 48
12:45 0 73 13 266 9 64 30 226 43 492
01:00 1 68 7 36
01:15 5 59 4 52
01:30 3 67 4 53
01:45 0 65 9 259 10 52 25 193 34 452
02:00 3 73 4 62
02:15 5 95 2 71
02:30 1 81 3 67
02:45 0 102 9 351 1 66 10 266 19 617
03:00 0 91 8 88
03:15 1 112 7 79
03:30 3 138 2 110
03:45 2 104 6 445 1 90 18 367 24 812
04:00 1 125 2 104
04:15 6 107 2 91
04:30 7 137 5 115
04:45 14 112 28 481 4 122 13 432 41 913
05:00 11 131 3 103
05:15 18 119 11 116
05:30 21 112 15 93
05:45 24 93 74 455 19 61 48 373 122 828
06:00 24 108 28 65
06:15 36 69 23 49
06:30 55 53 56 40
06:45 62 43 177 273 89 43 196 197 373 470
07:00 62 56 75 28
07:15 86 29 93 29
07:30 86 33 107 50
07:45 98 27 332 145 106 29 381 136 713 281
08:00 87 33 113 30
08:15 113 31 86 36
08:30 101 18 69 37
08:45 96 14 397 96 69 29 337 132 734 228
09:00 73 22 51 35
09:15 71 23 54 39
09:30 62 23 40 21
09:45 48 19 254 87 45 22 190 117 444 204
10:00 46 29 33 23
10:15 52 17 39 20
10:30 44 17 43 21
10:45 45 19 187 82 26 17 141 81 328 163
11:00 50 13 31 33
11:15 61 6 39 23
11:30 64 7 41 20
11:45 59 10 234 36 51 10 162 86 396 122
Total  1720 2976   1551 2606   3271 5582

Percent  36.6% 63.4%   37.3% 62.7%   36.9% 63.1%



Page 3 
 
Location  : River Road
Location  : West of Site Driveway
City/State: Andover, MA

 
 
 

7613VOL1
 
 
 
 
 

Accurate Counts
978-664-2565

 
Start 11/4/2017 EB Hour Totals WB Hour Totals Combined Totals
Time Sat Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon Morning Afternoon

12:00 6 60 12 42
12:15 7 58 11 38
12:30 6 46 12 54
12:45 3 68 22 232 5 45 40 179 62 411
01:00 2 47 10 46
01:15 1 55 4 44
01:30 3 44 4 36
01:45 2 70 8 216 7 61 25 187 33 403
02:00 6 58 10 51
02:15 3 54 1 51
02:30 3 50 4 50
02:45 5 53 17 215 3 55 18 207 35 422
03:00 0 54 6 46
03:15 2 39 3 51
03:30 2 42 1 57
03:45 5 51 9 186 5 57 15 211 24 397
04:00 1 42 0 41
04:15 0 35 1 50
04:30 7 41 0 42
04:45 10 47 18 165 2 29 3 162 21 327
05:00 3 52 5 42
05:15 7 51 3 39
05:30 14 39 5 45
05:45 24 57 48 199 4 52 17 178 65 377
06:00 11 52 16 38
06:15 13 44 14 37
06:30 18 40 10 45
06:45 24 36 66 172 9 35 49 155 115 327
07:00 16 31 10 34
07:15 15 24 14 22
07:30 24 23 18 38
07:45 43 24 98 102 26 75 68 169 166 271
08:00 25 20 27 81
08:15 38 20 28 94
08:30 49 20 32 30
08:45 50 19 162 79 44 35 131 240 293 319
09:00 42 22 28 26
09:15 43 17 29 25
09:30 51 12 25 22
09:45 51 19 187 70 29 17 111 90 298 160
10:00 44 14 43 26
10:15 67 11 27 20
10:30 59 11 40 18
10:45 55 11 225 47 34 16 144 80 369 127
11:00 55 10 40 23
11:15 48 9 62 17
11:30 61 9 34 12
11:45 62 12 226 40 42 6 178 58 404 98
Total  1086 1723   799 1916   1885 3639

Percent  38.7% 61.3%   29.4% 70.6%   34.1% 65.9%
Grand
Total

 4608 7606   4190 7133   8798 14739

Percent  37.7% 62.3%   37.0% 63.0%   37.4% 62.6%
  

ADT ADT 7,846 AADT 7,846













 

MANUAL TURNING MOVEMENT COUNT DATA 
  



































 

SEASONAL ADJUSTMENT DATA 
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GENERAL BACKGROUND TRAFFIC GROWTH 
  



Proposed Medical/Pharmaceutical Facility, Andover, MA

General Background Traffic Growth - Daily Traffic Volumes

CITY/TOWN ROUTE/STREET LOCATION 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Average 
Annual 

Andover I-93 (STA 5124) South of Methuen City Line 123,633 124,488 123,295 121,630 123,614 126,235 129,908 130817 132,947 134,409 1.02%
.

S:\Jobs\8853\growth

5/11/2021



 

TRIP-GENERATION CALCULATIONS 
  



Institute of Transportation Engineers (ITE)
Trip Generation, 11 th Edition
Land Use Code (LUC) 710 - General Office Building

Average Vehicle Trips Ends vs: 1,000 Square Feet Gross Floor Area
Independent Variable (X): 67.990

AVERAGE WEEKDAY DAILY

Ln T = 0.87 Ln(X) + 3.05
Ln T = 0.87 Ln( 67.990 ) + (3.05)
Ln T = 6.72

T = 829.52
T = 830 vehicle trips

with 50% ( 415 vpd) entering and 50% ( 415 vpd) exiting.

WEEKDAY MORNING PEAK HOUR

Ln T = 0.86 Ln(X) + 1.16
Ln T = 0.86 Ln( 67.990 ) + (1.16)
Ln T = 4.79

T = 120.14
T = 120 vehicle trips

with 88% ( 106 vpd) entering and 12% ( 14 vpd) exiting.

WEEKDAY EVENING PEAK HOUR

LnT = 0.83 Ln(X) + 1.29
LnT = 0.83 * Ln( 67.990 ) + (1.29)
LnT = 4.79

T = 120.55
T = 121 vehicle trips

with 17% ( 21 vph) entering and 83% ( 100 vph) exiting.

SATURDAY DAILY

T = 2.21 * (X) 
T = 2.21 * 67.990
T = 150.26
T = 150 vehicle trips

with 50% ( 75 vph) entering and 50% ( 75 vph) exiting.

SATURDAY PEAK HOUR OF GENERATO R
T = 0.53 * (X) 
T = 0.53 * 67.990
T = 36.03
T = 36 vehicle trips

with 54% ( 19 vph) entering and 46% ( 17 vph) exiting.

Confidential Vanasse & Associates, Inc. Trip Generation 0122



Institute of Transportation Engineers (ITE)
Trip Generation, 11th Edition
Land Use Code (LUC) 140 - Manufacturing

Average Vehicle Trips Ends vs: 1000 Sq. Feet Gross Floor Area
Independent Variable (X): 88.640

AVERAGE WEEKDAY DAILY

T = 4.75 * (X) 
T = 4.75 * 88.64
T = 421.04
T = 422 vehicle trips

with 50% ( 211 vph) entering and 50% ( 211 vph) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.68 * (X)
T = 0.68 * 88.64
T = 60.28
T = 60 vehicle trips

with 76% ( 46 vph) entering and 23% ( 14 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC

T = 0.74 * (X)
T = 0.74 * 88.64
T = 65.59
T = 66 vehicle trips

with 31% ( 20 vph) entering and 69% ( 46 vph) exiting.

SATURDAY DAILY

T = 1.49 * (X)
T = 1.49 * 88.64
T = 132.07
T = 132 vehicle trips

with 50% ( 66 vph) entering and 50% ( 66 vph) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR

T = 0.18 * (X)
T = 0.18 * 88.64
T = 15.96
T = 16 vehicle trips

with 52% ( 8 vph) entering and 48% ( 8 vph) exiting.



Institute of Transportation Engineers (ITE) - 11th Edition
Land Use Code (LUC) 760 - Research and Development Cente r

Average Vehicle Trips Ends vs: 1000 Sq. Feet Gross Floor Area
Independent Variable (X): 67.89

AVERAGE WEEKDAY DAILY

T = 11.08 * (X)
T = 11.08 * 67.89
T = 752.17
T = 752 vehicle trips

with 50% 376 vpd) entering and 50% ( 376 vpd) exiting.

WEEKDAY MORNING PEAK HOUR 

T = 1.03 * (X) 
T = 1.03 * 67.89
T = 69.92
T = 70 vehicle trips

with 82% ( 57 vph) entering and 18% ( 13 vph) exiting.

WEEKDAY EVENING PEAK HOUR 

T = 0.98 * (X)
T = 0.98* 67.89
T = 66.53
T = 67.00
T = 67 vehicle trips

with 16% ( 11 vph) entering and 84% ( 56 vph) exiting.

SATURDAY DAILY

T = 1.91 * (X) 
T = 1.91 * 67.89
T = 129.66
T = 130 vehicle trips

with 50% ( 65 vpd) entering and 50% ( 65 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR

T = 0.24 * (X) 
T = 0.24 * 67.89
T = 16.29
T = 16 vehicle trips

with 50% ( 8 vph) entering and 50% ( 8 vph) exiting.



Trip Generation Summary - Proposed Research & Development Facility - Andover, Massachusett s

Existing Proposed Proposed Proposed Delta
Land Use Office R&D Manufacturing Total
Size 67990 67885 95640 163525

Weekday Morning Peak Hour
Entering 106 57 46 103 -3
Exiting 14 13 14 27 13
Total 120 70 60 130 10

Weekday Evening Peak Hour
Entering 21 11 20 31 10
Exiting 100 56 46 102 2
Total 121 67 66 133 12

Weekday Daily 830 752 422 1,174 344



 

CAPACITY ANALYSIS WORKSHEETS 
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